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Monopoly Rights: A Barrier to Riches

By STEPHEN L. PARENTE AND EDWARD C. PRESCOTT*

Our thesis is that poor countries are poor because they employ arrangements for
which the equilibrium outcomes are characterized by inferior technologies being
used, and being used inefficiently. In this paper, we analyze the consequences of one
such arrangement. In each industry, the arrangement enables a coalition of factor
suppliers to be the monopoly seller of its input services to all firms using a
particular production process. We find that eliminating this monopoly arrangement
could well increase output by roughly a factor of 3 without any increase in inputs.

(JEL D58, O11, 041)

Our view is that technology is the lever to
riches and that all countries would be rich if
they just applied this lever. Why don’t poor
countries use the better technologies that are
available and become rich? We think that for
many poor countries the answer is that they
have protected monopoly rights. Our thesis is
that absent these monopoly rights, a country
will be rich. Individuals or groups of individuals
will accumulate any human and physical capital
needed to operate the better technologies. This,
of course, assumes a market economy with
well-defined property rights and taxes that are
not confiscatory.

The monopoly rights we consider allow a
group in each industry to be the sole supplier of
its labor services to all firms using a particular
production process. The coalition has the right
to dictate work practices and its members’
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wages. These monopoly rights are protected via
regulation that makes it costly for a group of
potential adopters to enter the industry with a
superior technology. The stronger is this protec-
tion, the greater the amount of resources a group
of potential adopters of a superior technology
must spend to overcome resistance to the use of
that technology.

The effect of this arrangement on a country’s
output can be large. In the model restricted to be
consistent with a number of observations be-
tween rich and poor countries, we find that
eliminating monopoly rights increases gross do-
mestic product by roughly a factor of 3 without
any increase in inputs. This occurs even if the
strength of the protection is modest. This anal-
ysis suggests that monopoly rights of the type
we consider may be an important barrier to
riches.

The view that monopoly power impedes eco-
nomic progress and leads to economic ineffi-
ciencies is not new. This view dates back at
least to Adam Smith (1937 pp. 712-13), who
believed that monopoly provided protection for
groups from “the superior vigilance and atten-
tion of private adventurers” and that in the long
run, monopoly served only “to support the neg-
ligence, profusion, and malversation” of the
group with the monopoly power. Alfred Mar-
shall had a similar view. He saw free enterprise
and not monopoly as the engine of economic
efficiency and progress.

Despite strong empirical support, this classi-
cal view commands little respect in the econom-
ics profession today. The reason for this lack of
respect is the lack of a plausible theoretical
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mechanism by which monopoly impedes eco-
nomic progress and leads to large inefficiencies.
There are, of course, some theoretical mecha-
nisms by which monopoly leads to inefficien-
cies. One mechanism is the consequence of
monopoly power creating a gap between mar-
ginal rates of substitution and transformation as
modeled by Arnold C. Harberger (1954). An-
other mechanism is the consequence of capital-
ized monopoly rents on the accumulation of
physical capital as modeled by John Laitner
(1982). Both, however, generate inefficiencies
which are at most a few percent of GNP.!
Unlike the Harberger-type analysis and the Lait-
ner dynamic-type analysis, the cost of the mo-
nopoly rights considered here can be large. In
this paper, therefore, we provide some much-
needed theoretical underpinnings for the classi-
cal view that monopoly impedes economic
progress and leads to large inefficiencies.

Our view is in sharp contrast to the Schum-
peterian view that monopoly fosters economic
progress. According to Schumpeter, innova-
tions require large nonfirm-specific invest-
ments, and monopoly profits are needed to
finance these investments. This view is captured
in the newly developed endogenous growth the-
ory of Paul M. Romer (1990), Gene M. Gross-
man and Elhanan Helpman (1991), and Philippe
Aghion and Peter Howitt (1992). We, however,
doubt that poor countries are poor because they
failed to foster enough monopoly power. We
think that firms in poor countries can adopt the
better technologies which are developed else-
where in the world without having to make any
large nonfirm-specific investments. The adop-

tion of these better technologies may require *

large firm-specific and factor-specific invest-
ments, but such investments do not require mo-
nopoly rents to induce individuals to undertake
them. For this reason, we do not find the factor
emphasized by Schumpeter as being important

! Harberger (1954) estimates this inefficiency loss to be
only one-tenth of one percent of output. Subsequent re-
searchers such as David R. Kamerschen (1966), Abram
Bergson (1973), and Keith Cowling and Dennis C. Mueller
(1978) basically use the Harberger triangle approach but
define products more narrowly, assume greater cross elas-
ticities of substitution, and find effects as large as 5 percent
of output conceivable.
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in understanding why some countries are only
one-twentieth as rich as some others.

In our model, the mechanism by which mo-
nopoly rights impede economic progress is stra-
tegic. In each industry, there is a game between
the coalition of factor suppliers which has the
monopoly rights over the current production
process and a potential entrant. If there is entry,
the entrant uses a superior technology. Any firm
in the industry that uses the existing technology
must employ coalition members to operate the
technology, must pay a wage that is set by the
coalition of factor suppliers, and must follow
the work practices specified by the coalition.
Additionally, the coalition has the right to set its
membership size. Since the rights of a coalition
are protected, a group of potential adopters must
first overcome resistance before it can use the
superior technology.

The return to entry depends on both the
strength of protection and the number of coali-
tion members. Membership size acts as a deter-
rent to entry. When protection is weak, entry
occurs since the coalition size that would deter
entry would also imply an inadequate compen-
sation to retain and attract members. With stron-
ger protection, entry does not occur and, if
protection is not too strong, coalition member-
ship is above the number of members needed to
produce the equilibrium output. Thus, there can
be both an inefficient use of an inferior technol-
ogy and a failure to adopt the better technology
under the monopoly-rights arrangement that we
consider.

Our work in this paper relates to the industrial
organization literature, which uses capacity as a
strategic deterrent to entry. For example, see
Finn E. Kydland (1973, 1979), Michael Spence
(1977), Richard Schmalensee (1978, 1981),
Avinash Dixit (1979, 1980), and Beth Allen et
al. (1995). All of their models, unlike ours, are
partial-equilibrium models. Additionally, with
the exception of Allen et al.’s, these models
employ Cournot postentry competition and
have the property that the outcome of the
subgame-perfect equilibrium is not character-
ized by excess capacity. Like the model of
Allen et al.,, our model employs Bertrand-
Edgeworth competition and has the property
that the outcome of the subgame-perfect equi-
librium is characterized by excess capacity.

Our model shares many of the features and
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themes of the development models of Kevin M.
Murphy et al. (1989a,b) and Romer (1994).
Like these authors, we use the differentiated
commodities structure of Spence (1976) and
Dixit and Joseph E. Stiglitz (1977). However,
we have constant-returns-to-scale technologies
with no fixed costs. An implication of this is
that there is no need to have monopoly rents to
finance the cost of introducing better technolo-
gies. Like Murphy et al. (1989a), we have a
fixed commodity space and like Murphy et al.
(1989b), we have an agricultural sector as well
as an industrial sector. There are rents in our
model. However, unlike the models of Anne O.
Krueger (1974) and Jagdish N. Bhagwati
(1982), no resources are wasted in the process
of individuals seeking these rents.

We organize this paper as follows. Section I
reviews some empirical evidence that such mo-
nopoly-rights arrangements exist and have re-
sulted in both the nonadoption of superior
production technologies and the inefficient op-
eration of current technologies. Section II de-
scribes the economy. Section III defines
equilibrium with monopoly rights. Section IV
describes how to compute the equilibria. Sec-
tion V reports some quantitative findings of the
theory. Section VI examines whether coalition
members can be compensated by a group that
adopts the superior technology in a way which
makes adopters and coalition members better
off. The final section contains a brief summary
and some concluding remarks.

I. Some Empirical Evidence

The key element of our abstraction is that
groups of factor suppliers have monopoly rights
that are tied to currently used production pro-
cesses and that such rights have value. The
industrial organization is not a key element. In
our model, industries are competitive and pri-
vate; however, they need not be. Our theory
applies equally to the case in which industries
are public or private monopolies. In this section,
we present evidence that monopoly rights of the
type we consider are important to prevent the
use of better work practices and are more prev-
alent in poor countries than in rich countries.
How widespread these monopoly rights are
in a country depends largely on the behavior of
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the state. Through a variety of methods, the
state can protect a group of factor suppliers by
prohibiting firms in the industry from imple-
menting changes in work practices that would
increase productivity and reduce employment.
The state can outright prohibit reductions in
employment by writing laws to this effect. In
India, for example, firms with more than 100
workers must obtain the government’s permis-
sion to terminate any worker, and firms of all
sizes are subject to state certification of changes
in the tasks associated with a job. Large sever-
ance payments to laid-off workers are another
way in which the state protects these monopoly
rights. A less direct but effective method in-
volves the state sanction of violence and strikes.
In those instances in which a change in work
practices requires the use of imported machines,
the state can effectively prevent the implemen-
tation of these changes by denying the firm a
license to import the needed machines.

Recent attempts by several countries to pri-
vatize state-owned enterprises reveal the extent
of the protection the state in poor countries has
afforded specific groups of factor suppliers. In
Bangladesh, for example, private buyers of the
once-national jute mills were prohibited for one
year from laying off any of the workforce they
inherited. After one year, a worker could be laid
off but not without a large severance payment.
According to Klaus Lorch (1988), this payment
was between three and five months’ wages plus
an additional month’s wages for every year the
worker had been with the firm. In Malaysia, the
guidelines for privatization prohibited new
owners from reducing their workforce for a total
of five years. In Central America, these rights
are strongly protected as well. According to
L. Gray Cowan (1990), a worker’s rights in
state-owned enterprises in Panama are so
strongly protected that any private buyer can
expect to make severance payments equal to
two or three times the worker’s annual wages.

These actions to prohibit firms in an industry
from changing work practices are irrelevant un-
less the state also protects the industry from
outside competition. In effect, the monopoly
rights of the group of factor suppliers are val-
ueless unless entry by foreign and domestic
firms and expansion by existing firms are made
prohibitively costly. To prevent entry by foreign
firms, the state can impose high tariff rates and
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stringent quotas. The poorest countries in the
world are notorious for having the most restric-
tive trade policies. In these countries, the state
limits entry by domestic firms and expansion by
existing firms in the industry primarily by reg-
ulation. In India, this is achieved by requiring
licenses to enter and licenses to expand produc-
tion. Also in India, regulations require certain
firms to award workers with lifetime employ-
ment and require firms with more than 25 work-
ers to use official labor exchanges to fill any
vacancy. The state can and often does discour-
age entry by firms that use more productive
work practices through the subsidization of ex-
isting firms.

In many of the rich industrialized countries,
the state typically grants workers the right to
unionize and, in some countries, requires union-
ization. The state, however, typically does not
protect producers in these industries from out-
side competition. This is an important distinc-
tion between the rich and the poor countries. In
rich countries, while unions have some ability
to block firms that employ them from adopting
better work practices, these unions typically do
not do so. If a union blocked better work prac-
tices, that would end the union’s industry in its
country. Canada, for example, is one of the
richest countries in the world and has many
unionized industries. Still, this has not inhibited
efficient production there because Canadian
firms are not protected from U.S. competition.

A case in point that shows how the level of
state protection of these monopoly rights deter-
mines the extent to which work practices
change and productivity increases is the Indian
and Japanese textile industry between 1920 and
1938. Over this period, output per worker in-
creased by 120 percent in Japan and 40 percent
in India. According to Susan Wolcott (1994),
these increases were not associated with pur-
chases of more or better equipment, but rather
were accomplished by work practice changes
that effectively increased the number of ma-
chines operated per worker. Productivity grew
more slowly in India as work practices changed
less there. According to Wolcott (1994) these
differences in productivity growth reflect differ-
ences in labor’s ability to resist employers’ at-
tempts to increase the number of machines each
worker operated.

Because of the inelastic demand for textiles,
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workers associated the loss of jobs with the
implementation of these work practices. The
mechanism by which Indian textile workers at-
tempted to block the introduction of better work
practices was strikes. In the interwar period,
roughly 1,000 such strikes occurred. Strikes in
India would have been far less successful, and
thus probably less frequent, were it not for the
protection the state afforded to textile workers.
When the inefficient Indian textile industry was
threatened by foreign competition, the Indian
government reacted by increasing the tariff rate
on imported textiles. In contrast, Japanese tex-
tile workers received little protection from the
state. Strikes in Japan, in fact, were rare. The
one major strike in the textile industry that did
occur was quickly put down, and the majority of
participants were replaced.

Indian textile workers had the state’s protec-
tion, and thus the greater ability to prevent
changes in work practices from being imple-
mented, because they had the greater incentive
to secure monopoly rights and the state pro-
tected these rights. Wolcott’s (1994) thesis is
that Indian workers had the greater incentive to
prevent changes in work practices from being
implemented because textile workers in India
were adult males who expected to spend their
entire lifetimes working in the mills. In Japan,
in contrast, workers were typically illiterate
girls from the provinces, who generally worked
in the mills only a few years before getting
married.

The textile industry provides strong evi-
dences that productivity can vary substantially
as a result of differences in work practices.
Gregory Clark (1987) documents that in 1910,
labor productivity in the cotton textile mills
differed by a factor of 7 across countries and
that these productivity differences were the re-
sult of differences in work practices. Workers in
the less productive countries such as India and
Japan operated far fewer looms than workers in
the more productive countries such as the
United States and Great Britain. Clark finds that
these differences in work practices cannot be
explained by differences in education, nutrition,
or factor prices.

Clark (1987) documents that attempts by em-
ployers to increase the number of looms oper-
ated per worker created conflicts with workers
in almost all but the most productive regions. In
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India, the conflict was over two versus one loom
per weaver; in Russia, three versus two looms
per weaver; in France and Mexico, four versus
three looms per weaver; in Great Britain, six
versus four looms per weaver. The resistance by
workers is evidence that constraints on work
practices mattered for productivity. This leads
to the question of why the results of these con-
flicts varied across countries. Clark (1987) of-
fers culture as an explanation. We disagree.
Instead, our candidate for an explanation is dif-
ferences across countries in the incentives and
abilities of workers and existing firms to dictate
industry work practices. The ability to dictate
industry work practices differs in large part
because of the different behavior of the states.

Recently, some poor countries have at-
tempted to assure potential investors that mo-
nopoly rights of factor suppliers will not be
protected so strongly in the future. Some of this
assurance has been written into investment
codes that promise that the state will not inter-
fere with the operation of private firms.
The Guinean code of 1987—which according to
Keith Marsden and Therese Belot (1987) is sim-
ilar to Madagascar’s revisions and many other
Sub-Saharan countries’ codes—guarantees that
private-sector firms be able to import necessary
raw materials and equipment and export pro-
duction, set and implement their own employ-
ment policy, determine their customers and
input suppliers, repatriate earnings, and be free
of unfair competition from parastatal firms.
That countries felt compelled to write such
codes is evidence that firms were restricted by
the state in setting their employment policies
and determining their own suppliers. Whether
the promises in these codes are credible is an-
other issue.

II. The Economy

In this section, we describe the basic structure
of the economy. The economy consists of a
household sector, an industrial sector, and a
farm sector. Industrial sector goods can be pro-
duced with one of three technologies, each with
different labor-input requirements per unit of
output. In any period, a household is one of
three things: a worker in the farm sector, a
worker in the industrial sector, or part of a
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group of entrepreneurs who adopt a technology
in the industrial sector.

A. Household Sector

The household sector contains an atomless
measure N of infinitely lived households, each
with utility defined over an agricultural good
a(t) indexed by date + € {0, 1, 2, -} and
differentiated goods x(i, r) indexed by type i €
[0, 1] and by date r € {0, 1, 2, --}. The utility
function is

o 1
) > B f x(i, )" di
0

6/y

+ pa(r)” - 11/6,

where 0 <3< 1,y<0, w>0,and 6 < 1. This
function is strictly concave.

Each household is endowed with one unit of
labor services at each date and one unit of land,
which provides one unit of land services at each
date. Households are not able to sell their land.
This assumption is nonbinding and is made to
simplify the exposition.

B. Industrial Sector

In the industrial sector, there are three tech-
nologies that can be used to produce each dif-
ferentiated good. Each of these technologies
displays constant returns to scale and has labor
services as its only input. Technology k € {0,
1, 2} for producing the ith industrial good is
defined by the constraint

2) X(@i, 1) = mN(, 1),

where N(i, t) is the labor input, X(i, 7) is the
output, and 7, < m, < r,.

No firm-specific investment is required for
an individual or group of individuals to adopt
any of these three technologies. The reason
we abstract from these investments is that
they are not needed to show that monopoly
rights can lead to the nonadoption of the ,



VOL. 89 NO. 5

technology and to the inefficient operation of
the 7, technology.

C. Farm Sector

In the farm sector, there is a constant-returns-
to-scale technology for producing the agricul-
tural good, A, which is described by the nested
constant-elasticity-of-substitution (CES) pro-
duction function:

1 oo

3 A@Q=|¢ j X, @i, 0)° di

0

1/p

+ (1= YW, O°L,O" 7y

where X,(i, t) denotes the input of the ith
differentiated good, N,(#) the input of labor
services, and L,(¢) the input of land services.
The parameters satisfy 0 < ¢y < 1,0 < a <1,
0 < p < 1, and o < 0. Thus, the composite of
intermediate goods produced in the industrial
sector is a substitute for the composite labor-
land input.

The assumption that o < 0 is made to ensure
that the farm sector demand for each differen-
tiated commodity is price inelastic. Similarly,
our restriction on the preference parameter, v,
ensures that household demand for each differ-
entiated product is price inelastic. These as-
sumptions are made to simplify the analysis.
Specifically, these assumptions imply that
whenever monopoly characterizes an industry,
the equilibrium price will be the highest price
which deters entry.

HI. Equilibrium Under the Monopoly-
Rights Arrangement

Under the monopoly-rights arrangement,
there are strategic elements, and care must be
taken in defining the equilibrium. These monop-
oly rights pertain to the industrial sector. The
farm sector is perfectly competitive. The initial
state of a differentiated good industry is the
initial number of members of the coalition in
that industry. All industries have the same state.
A coalition has the right to dictate work prac-
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tices and the wage rate for any firm that uses the
71, technology and to limit its membership size.
Through choice of work practices, the coalition
determines the productivity 7, = mr; of any
firm that uses the 7, technology.

These monopoly rights are protected as long
as the coalition exists. A coalition will exist
only if there is a surplus to its members. A
group that wishes to enter an industry in which
a coalition exists and that wishes to use the ,
technology must make an investment of N¢
units of labor services to overcome resistance
associated with the protection of the monopoly
rights. The cost to overcoming resistance, thus,
increases in proportion to an economy’s popu-
lation size. This assumption implies that all
results are invariant to population size. No such
protection exists with respect to the 7, technol-
ogy. Any household can use the , technology
to produce a differentiated good at any time
without having to overcome this resistance.

A free-rider problem is associated with over-
coming resistance. Once one group makes the
needed investment to overcome this resistance,
in subsequent periods, any person or group can
use the 7, technology and need not make any
investment to overcome resistance. In the pe-
riod in which resistance is overcome, only the
group that makes the investment can use the ,
technology. This is to say that the group incur-
ring the cost of overcoming resistance does not
gain monopoly rights to the use of the r, tech-
nology.

The key strategic element is the entry-deterrent
role of the coalition size. Coalition members are
committed to work in the coalition’s industry
for the current period. For a sufficiently large
coalition membership, we will show that it is
not in the interest of a potential entrant to invest
in overcoming the resistance so that it can use
the , technology.

In this section, we first describe the entry
game of an industry. Next, we define a symmet-
ric no-entry steady state. Then we develop a set
of necessary and sufficient conditions for such a
steady state. The algorithm we use to find the
set of symmetric no-entry steady states is spec-
ified in Section IV.

An equilibrium necessarily exists. An outline
of an existence argument is as follows. Let ¢
denote the fraction of coalitions that give up
their monopoly rights. Given ¢, there is an
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allocation that satisfies all the equilibrium con-
ditions except for the condition that each coali-
tion behaves optimally in deciding whether or
not to give up its rights. Given ¢, let v({) denote
the utility gained from keeping the monopoly
rights. The function v is continuous. If v({) = 0
for some ¢, an equilibrium exists, and that frac-
tion of coalitions gives up their rights. If no
such { exists, then v is either positive for all { or
negative for all {. In the former case, there is a
no-entry steady-state equilibrium. In the latter
case, there is an equilibrium with entry in every
industry. Thus, an equilibrium exists. If there is
more than one equilibrium, the relevant equilib-
rium is probably the one with the least entry.
We say this because coordinated action among
the coalitions would be necessary for any of the
other equilibria to be realized.

A. The Game

In each industry, the players are the coalition
of factor suppliers and a potential entrant. These
players take as given the demand for the output
of their industry and the wage in the competitive
farm sector. These elements can be taken as
given because the industry is small in the econ-
omy, and the industry’s behavior has no conse-
quence for these elements.

In the first stage of this game, each member
of the coalition noncooperatively decides
whether to remain a member and commit itself
to work in the industry for the current period or
move to the farm sector. Leaving is voluntary,
so stayers and goers must realize equal utility.
For simplicity, we rule out side payments. This
assumption implies that if there are both stayers
and goers, everyone earns the farm sector wage.
In the first stage of the game, the coalition also
decides whether to admit new members and, if
so, how many. The number of coalition mem-
bers in the ith industry in the period, N, (i),
consists of those inherited from the past less
those members who leave plus those who join.
In equilibrium, for the coalition to exist, mem-
ber compensation must be at least as large as the
farm sector wage rate, w,.

The coalition members are a specialized
group of factor suppliers because they are com-
mitted to work in the industry for the current
period. This is the only reason why coalition
members are a specialized factor of production
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in the model. An alternative structure might
have this specialization be the result of technol-
ogy-specific investments made in past periods.

In the second stage of the game, the potential
entrant decides whether to overcome the resis-
tance to the use of the mr, technology. If the
potential entrant does not make the investment
needed to overcome the resistance, then in the
third stage, the coalition picks the productivity
(i) = 7r; of firms that use the 7, technology
and the wage these firms must pay workers,
w(N,(i)). If the potential entrant makes the
investment required to overcome resistance,
then in the third stage, the coalition picks (i)
and w,(N_(i)), and the entrant picks price p,
noncooperatively. Conditional on entry, effec-
tively, there is Bertrand price competition
where the entrant has a marginal cost w, /7, and
no capacity constraint, and the coalition has
zero marginal cost and the capacity constraint
7 N,(i).

The nature of the game, subsequent to the
coalition’s commitment to a size and the poten-
tial entrant’s commitment to entry, is that the
coalition will make it possible for competitive
firms to employ its members to compete with
the entrant through a choice of its members’
productivity r (i) and wage w, (N, (i)). This is
required for subgame perfection.

In addition to a subgame-perfect equilibrium
to the game in each industry, equilibrium re-
quires utility maximization, profit maximization
in the farm sector, and market clearing. House-
holds and farmers are price takers.

B. A Set of Conditions for a No-Entry
Equilibrium Outcome

In this section, we develop a set of necessary
and sufficient conditions for a symmetric equi-
librium with no entry and with no changes in the
membership sizes of the coalitions. The nu-
meraire for our economy is the agricultural
good. We let p(i) denote the price of the ith
differentiated good in units of the agricultural
good. For a steady state with no entry, p(i) = p
for all i.

The elements that define a no-entry steady
state are the vector of prices, (p, w,, w,, r),
where r is the rental price of a unit of land; the
measure of farmworker households, N,; the
measure of industrial worker households, N,;
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consumption allocations, (a,, x,) for h € {a,
x}; farm sector allocations, (A, X,, N,, L,);
representative industry allocations, (X, N,); and
productivity, .

C. Farm Sector Equilibrium Conditions

Agricultural firms act competitively, taking
prices as given. Since the production technol-
ogy is subject to constant returns to scale, we
aggregate up to a stand-in firm. The maximiza-
tion problem of the stand-in agricultural firm is

Xa(),Na,La

max [A - j p()X,(i) di

- w,N, — rLa}

subject to (2).

If p(i) = p for all i € [0, 1], profit maxi-
mization implies equal-sized purchases of each
intermediate good by the farm sector. We use
F(X,, N,, L,) to denote farm output when
X, (i) = X, for all i € [0, 1]; that is,

4 A=FX,, N, L,)
= [yXh + (1 — Y)(NZL, 9)P1'".
Maximization of profits with respect to X, N,

and L, yields the following set of three neces-
sary conditions for equilibrium:

(5) p=FX(Xa9 Na9 La)
(6) wa=FN(Xa’ Na’ La)
(7) r=FL(Xa9 Na9 La)'

D. Household Sector Equilibrium Conditions

We categorize households by their worker
type h € {a, x}, where a denotes a farm-
worker household and x denotes an industrial
worker household. For a no-entry steady-state
equilibrium, these are the only worker types.

PARENTE AND PRESCOTT: MONOPOLY RIGHTS 1223

The distinction of households by worker type is
necessary because these groups have different
incomes and, therefore, different demand func-
tions. The incomes of workers in either sector
consist of their wages, w,, and land-rental in-
comes, 7.

A household of type & chooses an infinite
sequence of differentiated goods and the agri-
cultural good to maximize the discounted
stream of utility subject to the intertemporal
budget constraint. The necessary no-entry
steady-state conditions for utility maximization
are

x} la)”
8 =—
3) p m
and
) a,+px,=w,+r

for all 2 € {a, x}. In equations (8) and (9), we
exploit the steady-state condition that p(i) = p
and x,(i) = x, for all i € [0, 1]. In equation
(9), we use the no-entry steady-state condition
that income of the type 4 household is the same
every period.

E. Market-Clearing Conditions

The economy has four types of markets: the
labor market, the land market, the agricultural
good market, and the differentiated goods mar-
ket. The market-clearing conditions are

(10) > Nyxy+ X, =X
h
(11) Z N,,a,, =A
h
(12) N,+N,=N
(13) L,=N.

F. Game Equilibrium Conditions

For the economy with monopoly rights, the
coalition of factor suppliers to firms in the ith
industry that use technology r; has the right to
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specify the price of the coalition members’ ser-
vices, dictate work practices, and control mem-
bership in the group. Thus, firms in the ith
industry that use the r; technology produce

X(@) = . ()n. (i),

where 7,(i) =< | is the productivity parameter
that results from the work practices chosen by
the coalition with the monopoly rights and n,(i)
is the number of coalition members employed in
the ith industry. There is free entry of such
firms.

The objective of each coalition of specialized
factor suppliers is to maximize income per
member through a choice of work practices
7,(i) and the wage rate w (i). All coalition
members are employed if

p()m (i) = w,(i).

This being the case, a necessary condition for
maximizing income per member is

p()m (i) = w.(i).

As coalition members do not value leisure and
(i) is a choice variable, without loss of gen-
erality, we can and will assume that all coalition
members are employed. For this reason, w, (i) is
the compensation per coalition member as well
as the wage rate, and N (i) is the coalition size
as well as the coalition employment.

To determine the necessary conditions for a
subgame-perfect equilibrium outcome with no
entry, we use backward induction. Before pro-
ceeding, it is necessary to determine total de-
mand for the ith differentiated good. Total
demand for the ith differentiated good is the
sum of the farm sector and household sector
demands. The farm sector’s demand for the ith
differentiated good is obtained as follows. Set
p(i) equal to the derivative of the farm sector’s
production function with respect to X (i) with
X, (") equal to X, for all i" # i. Solve this
equation for X, (i). The solution is the farm
sector’s demand. A type & household’s demand
for the ith differentiated good is obtained as
follows. In (8), set p equal to p(i), set x, equal
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to x,(i), and solve this equation for x,(i). The
solution is the type 4 household’s demand. To
obtain total demand for the ith differentiated
good, sum demands over all households and the
farm sector.

Stage 3: At this stage, N,(i) has been deter-
mined and entry either has or has not occurred.
When there has not been entry, industry output
is

X(@i) = m (HN, (D).

Because demand for each differentiated good is
price inelastic, the coalition of factor suppliers
to the ith industry maximizes its total member
compensation by setting its work practices and
wage rate so that the price of the ith good is the
one at which a firm using the m, technology
breaks even. This price is

p(i) = w,/m,.

In the relevant case where the coalition’s size is
sufficiently large to produce the total quantity
demanded at this price, income per coalition
member, w, (N (i), is

D(w,/my) w,

W WD) =~

where D denotes total demand for the ith dif-
ferentiated good. Work practices of the coali-
tion are

D(w,/ )

(i) = NG

Membership size is sufficiently large to produce
the total quantity demanded if = N (i) =
D(w, /).

If there has been entry, the entrant has mar-
ginal cost w,/m, and no capacity constraint,
while the coalition has zero marginal cost up to
the capacity constraint, 7; N (i). The coalition
has zero marginal cost because having set its
membership size at the beginning of the period,
its members are stuck in that industry for the
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period. In the relevant cases where the output of
the entrant is positive, the entrant’s choice of
price is

wa
p(N.(i)) = arg maX{ (p - ;2) (D(p)

- ’me(i))}-

The first term inside the braces is the difference
between price and marginal cost per unit of
output. The second term is the sales accruing to
the entrant. Its sales are the total quantity de-
manded at the chosen price less output from
firms that employ coalition members. The rea-
son that firms that hire coalition members sup-
ply N, (i) units of the ith good is that given a
price of the entrant, the coalition maximizes per
member income by choosing 7, (i) = .

Stage 2: At this stage, N (i) has been deter-
mined. Given this membership size, the poten-
tial entrant correctly foresees that if it enters,
firms employing coalition members will pro-
duce N,(i) units of output. Consequently,
entry is deterred if

max{ (p - %) (D(p) - w,N,(i))}

p

= w,Né.

Entrant’s profits are decreasing in N, (i). Con-
sequently, there is a smallest N, (i) which deters
entry. We use N, to denote this coalition size.

Stage 1: At this stage, the coalition members
from the previous period decide whether to re-
main in the coalition or move to the farm sector.
If the wage rate that each coalition member can
earn by maintaining his or her membership is
greater than the farm wage rate, the coalition
will exist in the period. If the size of the previ-
ous period’s coalition is the smallest size which
deters entry, N,, and member compensation for
this membership size exceeds the farm wage
rate, then the coalition maintains its size in the
current period and deters entry. However, if
member compensation is less than the wage rate
in the farm sector for this initial membership
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size, then the coalition ceases to exist and entry
is not deterred.

This analysis of the equilibrium of the game
leads to the following set of necessary condi-
tions for a no-entry steady state: From Stage 2,
there is the minimal entry-deterrent condition,

(14) max {(p - :—2) (D(p) - me)}

=w,No.

From Stage 3, there are the income per coalition
member maximizing conditions,

15) p = w,/m,
D(Wa/‘"o) wa
(16) w, = T ;0 s
D(Wa/ﬂ'o)
an T, = T

Finally, from Stage 1, there is the entry-deter-
rent condition,

18) W= W,

A no-entry steady-state equilibrium must satisfy
equations (4)—(17) as well as condition (18).

IV. Computing the Equilibria

Next, we seek to examine to what extent the
elimination of such monopoly rights could con-
ceivably increase a country’s per capita output.
For this purpose, we describe the steps used to
compute the equilibrium in an economy in
which such rights are protected and an economy
in which such rights do not exist. We have not
yet defined an equilibrium for the economy
without monopoly rights. This definition is the
standard theory of value definition of a compet-
itive equilibrium. The existence and uniqueness
of a competitive equilibrium can be shown as
follows.

Preferences are strictly convex, so the model
has a stand-in household for which utility is
maximized by any competitive equilibrium al-
location given local nonsatiation. The social
planner’s problem is strictly concave and so has
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at most one solution. This establishes that there
is at most one equilibrium. We now outline how
to establish that a solution exists to the social
planner’s problem and that the solution can be
supported as a competitive equilibrium. There
are no dynamic elements, so the planning prob-
lem is a sequence of static problems. Any allo-
cation for which the x(i) differ can be strictly
dominated by one for which they are equal for
all i. This permits attention to be restricted to
allocations for which x(i) = x for all {, making
the planning problem finite dimensional. Since
the value of the continuous objective function
goes to minus infinity as x or a goes to 0, these
variables can be restricted to be greater than or
equal to some sufficiently small but strictly pos-
itive . With these restrictions, the constraint set
is a closed and bounded subset of a finite di-
mensional space and, therefore, compact. Given
the continuity of the objective function, a max-
imum exists.

This Pareto-optimal allocation can be supported
as a quasi-competitive equilibrium since prefer-
ences are convex and continuous, the aggregate
technology set is convex, the commodity space is
finite dimensional, and the representative house-
hold is not satiated. For this problem, the prices of
the inputs must be positive since their marginal
products are positive and marginal utilities are
strictly positive. Thus, a less costly point in the
consumption set exists. This is sufficient to ensure
that a quasi-competitive equilibrium is a compet-
itive equilibrium.

The set of necessary and sufficient conditions
that we use to find the competitive equilibrium
are as follows. The set includes the farm sector
equilibrium conditions, the household sector
equilibrium conditions, and the market-clearing
conditions for the monopoly-rights equilibrium:
that is, equations (4)—(13). Since the 7, tech-
nologies are the ones operated in the differen-
tiated good industries and workers are
indifferent between working in the industrial
and the agricultural sector, conditions for equi-
librium in the industrial sector are

(19) p = w,lm,
(20 X = m,N,
(21) W, =w,.
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Conditions (4)—(13) and conditions (19)-(21)
are necessary and sufficient conditions for a
competitive equilibrium in the economy.

Important issues are existence and unique-
ness of no-entry steady-state equilibrium un-
der the monopoly-rights arrangement. Our
computational procedure finds all such equi-
libria, thereby resolving the existence and
uniqueness questions for the model economy
being studied. This is possible because find-
ing an equilibrium reduces to finding a fixed
point of a continuous function of a single
unknown.

A. With Monopoly Rights

As long as there is no adoption of the r,
technology, the equilibrium outcomes are the
same in all periods. Our candidate for steady-
state equilibrium allocations and prices is com-
puted as follows for the economy in which the
coalition of factor suppliers set work practices,
the price of their services, and their membership
size. We search over N,,. Given a value of this
variable, we find all the other variables from
necessary conditions as follows.

STEP 1: Use the farm sector equilibrium con-
ditions, (4)—(7), along with equilibrium condi-
tions L, = N and p = w_/w,, to determine (A,
X,, L,) and prices (r, w,, p).

STEP 2: From the type a household’s maximi-
zation problem, determine the implied (a,, x,)
given the prices determined in the previous step.

STEP 3: Determine N, from the labor market-
clearing condition given N,,.

STEP 4: Determine a, using the market-clear-
ing condition for A and elements determined in
earlier steps.

STEP 5: Use the type x household’s maximi-
zation problem along with (r, p, a,) to deter-
mine x, and w,.

STEP 6: Determine X from the market-clearing
conditions for the differentiated industrial goods.

STEP 7: Compute w, = X/N,.



VOL. 89 NO. 5

The nature of the algorithm is to search over N,
until we find the one (ones) for which the entry-
deterrent condition is binding. The computa-
tional steps above define all the other variables
as a function of N,, so we are dealing with a
one-dimensional search. In all the numerical
examples we consider, we find that profits of the
potential entrant increase monotonically with
respect to the guessed value of N,, and there is
at most one solution. A solution is an equilib-
rium outcome with no adoption if, in addition,
w, = w,. Otherwise, coalitions could not retain
members.

B. With Free Enterprise

The algorithm for computing the unique
competitive equilibrium searches over N,.
Given a value of this variable, we find all the
other variables from necessary conditions as
follows.

STEP 1: Same as Step 1 above except use p =
w,lm,.

STEP 2: Use the labor market-clearing condi-
tion to calculate N .

STEP 3: Use the previously computed prices,
condition w, = w,, and household-type utility-
maximization conditions to calculate the con-
sumption pairs (a,, x,) for h € {a, x}.

STEP 4: Calculate X = m,N,.

The unique competitive equilibrium is found
when the market-clearing condition

Nyx,+Nx,+X,=X

is satisfied.

V. Some Quantitative Findings

In this section, we explore how much larger
aggregate output would be if a country elimi-
nated the protected monopoly rights tied to cur-
rent work practices. We have constructed a
parametric class of tractable model economies
in which this policy experiment can be carried
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out. We now restrict this parametric class of
economies to be consistent with a number of
observations. We then use the resulting model
economy to estimate the consequence for output
of eliminating these monopoly rights.

In restricting our model economy, we must
specify the empirical counterparts of the sectors
that produce the A and X goods. The defining
feature of the A sector in our model is that there
are no protected monopoly rights tied to the
currently used technology for producing this
good. In poor countries, the largest part of this
sector’s product consists of agricultural goods.
However, it also includes a number of services
that are produced and consumed in the house-
hold sector of poor countries. This production is
not part of measured income and product. In
rich countries, much of the production of these
same services occurs in the market sector and,
therefore, is part of the measured product. Ex-
amples of such services include those produced
by hair salons, car repair shops, dry cleaners,
and restaurants. These considerations lead us to
include services of this type in the A sector. In
the case of the poor country, these services must
be imputed. Consequently, the empirical coun-
terpart of value added in sector A for a poor
country is larger than reported value added of
the agricultural sector. In a poor country, such
as India, the value added in agriculture is about
one-third of the total market product. With the
addition of imputed home production, the
value-added share of the total product of the A
sector is surely closer to one-half than one-third
in such countries. In rich countries the A sector
is much larger than the agricultural sector as
well. Indeed, the share of the final product that
originates in sector A is as large, if not larger, in
rich countries than it is in poor countries, given
the importance of services in rich countries.

We must also specify the empirical counter-
part of a period in the model. A model period
represents the amount of time before a group
overcoming resistance to the use of the , tech-
nology faces competition from firms using that
technology. If the time before entry by follow-
ers is long, the value of the flow of profits for a
group that overcomes resistance is large. The
empirical counterpart of this profit period is not
the time between innovation and entry by imi-
tators in industries in the rich countries. It is not
because innovation and imitation in the rich
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TABLE 1—PARAMETER VALUES

Preference Industrial sector Farm sector
parameters technology parameters parameters
y=—0.11 = 1.00 a=0.86
w= 110 , = 3.00 ¢ =023
a, = 9.00 p=0.71

¢ = 0.14

countries involve the application of newly dis-
covered ideas. For poor countries, what is rele-
vant is the time required to adopt proven
technologies. For this reason, we see two years
as an upper bound for the length of the model
period.

Another issue involves the income side.
There is no capital in our model economy. This
being the case, for the empirical counterpart of
the model, we treat depreciation of tractors and
other capital goods as intermediate goods.

The particular representative economy in this
set has the parameter values that are reported in
Table 1. There are 12 parameters, which may
seem like a large number. However, the param-
eters 8, B, and o do not enter into the steady-
state calculation. The values of § and B are
relevant to the analysis of the next section. The
value of 3 is chosen to be consistent with an
annual real interest rate equal to 4.5 percent.
The absolute values of the industrial sector tech-
nology parameters 7, 7, and r, likewise do
not matter for the results. For this reason, the
value of m, is set to 1. Consequently, there are
only 8 parameters whose values matter.

The values for 7r; and 7, are selected to be
consistent with what we think are reasonable
differences between potential productivities of
successful technologies. It is not uncommon for
the next technological innovation to be between
two and three times more productive than the
current technology when these technologies are
used efficiently. This leads us to select 7r; = 3.0
and 7, = 9.0.

This leaves 6 parameters. We select these
parameters so that the following equilibrium
outcomes hold. The fraction of employment in
the model’s farm sector is 0.60 with monopoly
rights and 0.14 in the free-enterprise country.
Land rental income relative to the sum of land
rental and farm labor incomes is 0.14 in both
countries. The intermediate goods’ share of to-
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TABLE 2—COMPUTATIVE PERFORMANCES UNDER THE
ALTERNATIVE ARRANGEMENTS

Monopoly-rights  Free-enterprise

arrangement arrangement

Relative GDP (PPP) 1.00 2.72
Final product shares

Industrial goods 047 043

Farm goods 0.53 0.57
Income shares

Land rents 0.07 0.02

Industrial wages 048 0.84

Farm wages 0.45 0.14
Value-added shares

Industrial sector 0.48 0.84

Farm wages 0.52 0.16
Relative wages

wiw, 1.60 1.00
Industrial sector

productivity

T, 1.60 9.00
Relative prices

PPy 0.64 0.15

tal farm product is 0.02 in the monopoly-rights
country and 0.72 in the free-enterprise country.
Finally, the rents received by workers in the
differentiated goods sectors are 60 percent of
the farm wage. This implies w, /w, = 1.6 in the
monopoly-rights country.

Before we can compare output levels for the
two policy arrangements, aggregate output must
be defined. The definition is an important issue
because the price of the industrial good relative
to the agricultural good differs between the two
economies. In making this comparison, we fol-
low the procedure underlying the construction
of the purchasing-power parity GDPs in the
Summers and Heston Penn World Tables (see
Irving B. Kravis et al., 1982).

Table 2 reports the equilibrium outcome for
the monopoly-rights economy and for the free-
enterprise economy for a parameterization of
the model that roughly matches the observa-
tions listed above. The effect on output of elim-
inating monopoly rights is striking. Comparing
per capita output between the two economies,
we see that eliminating monopoly rights in-
creases output by a factor of 2.72. Since our A
sector includes home production of farm house-
holds, which is not part of measured GDP and
which is much more important in poor coun-
tries, standard national accounting methods
would result in a difference exceeding 3.
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This increase in output is due solely to an
increase in total factor productivity, since there
is no increase in the labor input and since we
abstract from capital accumulation. This differ-
ence in total factor productivity is as large as the
difference that Robert E. Hall and Charles I.
Jones (1998) find between the United States and
India. As Table 2 shows, an important reason
for the lower total factor productivity in the
monopoly-rights arrangement economy is the
inefficiency at which the inferior technology is
operated; the coalition of factor suppliers oper-
ates the 7, technology at approximately one-
half its productive potential.

The result that the superior technology is not
adopted in the monopoly-rights economy, and
instead the inferior technology is used ineffi-
ciently, is robust to alternative values of the
preference and technology parameters. Only if
a,/r, is huge (greater than 7.0) will the equi-
librium outcome be characterized by the ,
technology being used, and being used effi-
ciently with the monopoly-rights arrangement.

Our result is quantitatively reasonable along
two dimensions. First, as Table 2 reports, the
price of the industrial good relative to the A
good is 4 times higher in the poor country with
the monopoly-rights arrangements than in the
rich country with the free-enterprise arrange-
ment. This is roughly the factor difference in the
price of investment to consumption goods
across rich and poor countries in the Summers
and Heston data. Second, the parameterization
implies a total cost of overcoming resistance
that is 43 percent of industry’s annual value
added. Given that attempts by textile mill own-
ers in India to implement better work practices
resulted in industrywide strikes up to 11 months
in duration (Wolcott, 1994), the implied cost of
overcoming resistance in the model seems well
within reason.

VI. Compensatory Schemes

Next, we consider whether some group can ben-
efit by buying off a coalition with the monopoly
rights to the r; technology. Clearly, society as
a whole can finance the needed payments
through small lump-sum taxes on all the house-
holds that would benefit from the lower price.
However, as a practical matter, such a buyoff is
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difficult, if not impossible, especially in less
developed countries. One reason why it is so
difficult is that individuals who belong to a
group of suppliers with monopoly rights are
more than likely better paid than the average
citizen. In a democratic society, explicit trans-
fers to members of a group with above-average
income are politically unpopular. This difficulty
aside, buyoffs have other problems. One is the
time inconsistency problem of government pol-
icy. If the promised compensation is spread
over a number of years, society has an incentive
to default on its promise. Lump-sum payments
up front do not avoid this problem. With lump-
sum payments and normal preferences, those
who receive the compensation will save most of
it. But society can then tax this wealth by one
mechanism or another. Another problem is that
there may be no way to preclude a new group of
suppliers to firms that use the i, technology
from attaining monopoly power and increasing
the price, thereby eliminating the benefits to the
consumers. For these reasons, we restrict our
attention to a buyoff by a small group.

A. Buyoff by a Subset of the Coalition

Next, we consider the ith industry. We hold
output, prices, and coalition membership size
of all other industries, j # i, at their values
for the monopoly-arrangement equilibrium
with no entry. Without loss of generality, we
take the potential adopting group to be the
coalition itself. Since the group itself is
adopting the , technology, there is no cost to
overcoming resistance. Further, there is no
need to keep more workers in the industry
than are needed to meet industry demand.
Consequently, some of the coalition members
can be released into the farm sector. We em-
phasize that redundant workers can work in
the farm sector in the period of the buyoff
since the buyoff occurs before coalition mem-
bers commit to work in the industry. Finally,
group income is shared equally among all
members including those who work in the
industry and those who work in the farm
sector.

If the coalition were to adopt the r, technol-
ogy, it would choose in the period of adoption
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the number of production workers, N,, to max-
imize coalition-member income:

(22) [D_I(W2NS)W2NS+ wa(Nx'_Ns)]/Nx’

where D !(*) is the inverse demand for the ith
differentiated good. The first term in equation
(22) is the monopoly revenue. The second term
is the income earned by those coalition mem-
bers who work in the farm sector. This maxi-
mization is subject to the constraint that the
price not exceed w, /. Since demand is price
inelastic, the maximizing price is the highest
one deterring entry, and the optimal number of
production workers is that number which is
needed to produce the quantity demanded at that
price. Because the coalition has given up its
rights over the r; technology, anyone in the
economy can use the 7, technology and hire
workers at competitive wages. Consequently,
the highest price the coalition can charge for the
product without bringing on entry in the period
is w,/ar, and not w,/m,. In future periods, all
coalition members earn the farm wage rate since
monopoly power associated with the ar, tech-
nology is assumed to last one period.

The coalition will give up its monopoly rights
to the 71, technology if the discounted stream of
utility of its members associated with giving up
these rights is greater than the discounted
stream of utility associated with maintaining the
status quo. The discounted stream of utility de-
pends on agents’ desire for smooth consump-
tion as well as the rate at which they discount
the future. Consequently, a value of the curva-
ture parameter, 6, and a value of the subjective
time discount factor, 3, must be specified. For
the subjective time discount factor, 3, a value of
0.92 is consistent with a real rate of interest of
4.5 percent, given a model period length of two
years. For the curvature parameter, 6, a value of
—1.0 is the value typically used in the real-
business-cycle and finance literature.

For these preference parameter values and the
technology parameter values listed in Table
1, adopting the superior technology is counter to
the interest of the coalition. The higher per
member income earned in the first period is not
high enough to compensate for the lower wages
earned in all subsequent periods. This result
holds for all values of 6 less than O (when
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holding B fixed at 0.92), and all values of 8
between 1.00 and 0.23 (when holding 6 fixed at
—1.0).

B. Transferable Monopoly Rights

The above finding that it is not in the interest
of the coalition with 7r; monopoly rights to
adopt the 7, technology depends on the as-
sumption that the coalition does not receive
monopoly rights to the , technology. While
we think such rights are typically nontransfera-
ble, sometimes they are. One notable example is
the U.S. coal mining industry, where boring
machines replaced picks and shovels in the mid-
dle of the twentieth century. We, therefore, con-
sider the following case of transferable
monopoly rights.

For this case, the coalition allows any firm to
use the 7, technology as long as that firm hires
coalition members, pays wages set by the coa-
lition, and abides by work practices set by the
coalition. For the coalition to choose to transfer
its monopoly rights, its members must be made
better off in terms of expected discounted util-
ity. Group members not employed in the indus-
try move to the farm sector. There are no gains
if all members stay in the industry because
industry revenue, which goes to the coalition,
would fall since the back-up technology would
be r, rather than .

Those individuals who lose membership in
the coalition will be unemployed and receive a
lump-sum payment of 7, in the current period.
In all subsequent periods, they will earn the
farm wage. We let N, denote the number of
members who stay in the industry and 7, denote
the lump-sum payment per stayer made to fi-
nance the payments to the leavers. The wage of
a stayer in all periods is

w, 1
v D(Wa/’ﬂ'x).

(23) w, = —7;_‘1 .

In equation (23), w,/r, is the price which max-
imizes compensation per worker and D(:) is
industry demand. We assume that memberships
are terminated by a lottery. In the period of
adoption, labor income is w, — 7, for stayers
and 7, for leavers. In future periods, labor in-
come is w, for stayers and w, for leavers. The
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probability of having one’s membership contin-
ued is NJ/N,, and the probability of having
one’s membership terminated is (1 — NJ/N,).

A group will transfer its monopoly rights if
members’ expected utility associated with do-
ing so is greater than the utility of maintaining
the status quo. If we let U denote utility as a
function of labor income and hold the prices of
all other products fixed at their equilibrium
value, the condition for the adoption of the m,
technology is

max {% (U(ws -7,)+ T—E*E U(Ws))
N, B
+ (1 - E)(U(T,) + =] U(w,,))}
1
>TTE U(Wx).

This maximization is subject to the constraint
that within the coalition, transfers sum to 0; that
is,

NsTs = (Nx - NS)TI‘

For the numerical example of the previous sec-
tion with B = 0.92 and 6§ = —1.0, it is not in the
interest of the coalition to transfer its monopoly
rights to the 7r, technology. This result holds for
all values of B between 0 and 1 (when holding
0 fixed at —1.0) and for all values of 6 less than
—0.40 (when holding B fixed at 0.92). Enhanc-
ing monopoly rights to make them transferable
does not result in the adoption of the better
technology. For our numerical example, the
problem for technology adoption is not that
there are too few monopoly rights but that there
are too many.

VII. Conclusion

Until now, support for the view that monop-
oly rights can lead to large inefficiencies and
impede economic progress has been empirical
in nature. Theory provided no economic mech-
anism by which monopoly could have large
effects. In this paper, we provide a mechanism
for monopoly rights to have large effects upon
aggregate output. For the illustrative numerical

PARENTE AND PRESCOTI: MONOPOLY RIGHTS 1231

example, total factor productivity is almost
three times higher for the free-enterprise ar-
rangement than it is for the monopoly-rights
arrangement. This is a big difference.

With capital accumulation the difference in
output would be magnified. We say this because
in the neoclassical growth model, the ratio of
steady-state per capita incomes in two countries
is equal to the ratio of their total factor produc-
tivities raised to the power 1/(1 — a), where «
is the total reproducible capital share in the
Cobb-Douglas production function. If & = %,
which is the total reproducible capital share
suggested by the augmented neoclassical
growth models of N. Gregory Mankiw et al.
(1992), Parente and Prescott (1994), and V. V.
Chari et al. (1997), the factor difference in
steady-state outputs is equal to the factor differ-
ence in the total factor productivities cubed.

The ability of a group of factor suppliers to
earn monopoly rents by blocking the adoption
of a superior technology depends on the cost of
overcoming resistance as well as how much
better is that technology. This suggests why
groups may work to increase the costs of entry
through lobbying activities, as modeled by
Thomas J. Holmes and James A. Schmitz, Jr.
(1995).

A feature of the monopoly-rights arrange-
ment is the free-rider problem associated with
overcoming resistance. For two main reasons,
we do not think the solution is a policy of
granting those groups that overcome the resis-
tance monopoly rights to the use of the superior
technology. First, the government must play a
key role in providing the needed protection to
those groups with vested interests in the cur-
rently operated technology. If the government
were to grant monopoly rights to the use of the
superior technology to those groups overcom-
ing the resistance, the government would de-
stroy the rents that it was protecting. Second,
even if monopoly rights to the superior technol-
ogy were granted to some group, under the
monopoly-rights arrangement, the owner’s mo-
nopoly rents would be transient. Those groups
supplying input to the better technology would
over time gain monopoly rights and would cap-
ture the monopoly rents. Thus, the monopoly
rents earned by those who enter with the supe-
rior technology would be short lived, as they are
in the model.
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We conclude the solution is not to protect the
monopoly rights of the specialized factor sup-
pliers but rather to adopt the free-enterprise
arrangement. With this arrangement, groups
have no incentive to block the use of better
work practices, and as a result, production is
efficient.

REFERENCES

Aghion, Philippe and Howitt, Peter. “A Model of
Growth Through Creative Destruction.”
Econometrica, March 1992, 60(2), pp. 323-
51.

Allen, Beth; Deneckere, Raymond; Faith, Tom
and Kovenok, Dan. “Capacity Precommitment
as a Barrier to Entry: A Bertrand-Edgeworth
Approach.” Research Department Staff Re-
port No. 187, Federal Reserve Bank of Min-
neapolis, February 1995.

Bergson, Abram. “On Monopoly Welfare Losses.”
American Economic Review, December 1973,
63(5), pp- 853-70.

Bhagwati, Jagdish N. “Directly Unproductive,
Profit-Seeking (DUP) Activities.” Journal of
Political Economy, October 1982, 90(5), pp.
98 -1002.

Chari, V. V.; Kehoe, Patrick J. and McGrattan,
Ellen R. “The Poverty of Nations: A Quanti-
tative Investigation.” Research Department
Staff Report No. 204, Federal Reserve Bank
of Minneapolis, October 1997.

Clark, Gregory. “Why Isn’t the Whole World
Developed? Lessons from the Cotton Mills.”
Journal of Economic History, March 1987,
47(1), pp. 141-73.

Cowan, L. Gray. Privatization in the developing
world. New York: Greenwood Press, 1990.

Cowling, Keith and Mueller, Dennis C. “The So-
cial Costs of Monopoly Power.” Economic
Journal, December 1978, 88(352), pp. 727-
48.

Dixit, Avinash. “A Model of Duopoly Suggest-
ing a Theory of Entry Barriers.” Bell Journal
of Economics, Spring 1979, 10(1), pp. 20-32.

. “The Role of Investment in Entry-
Deterrence.” Economic Journal, March 1980,
90(357), pp. 95-106.

Dixit, Avinash K. and Stiglitz, Joseph E. “Monop-
olistic Competition and Optimum Product
Diversity.” American Economic Review, June
1977, 67(3), pp. 297-308.

DECEMBER 1999

Grossman, Gene M. and Helpman, Elhanan. In-
novation and growth in the global economy.
Cambridge, Mass.: MIT Press, 1991.

Hall, Robert E. and Jones, Charles I. “Why Do
Some Countries Produce So Much More Out-
put per Worker than Others?” Unpublished
manuscript, Stanford University, 1998.

Harberger, Arnold C. “Monopoly and Resource
Allocation.” American Economic Review,
May 1954 (Papers and Proceedings), 44(2),
pp. 77-87.

Holmes, Thomas J. and Schmitz, James A., Jr.
“Resistance to New Technology and Trade
Between Areas.” Federal Reserve Bank of
Minneapolis Quarterly Review, Winter 1995,
19(1), pp. 2-17.

Kamerschen, David R. “An Estimation of the
‘Welfare Losses’ from Monopoly in the
American Economy.” Western Economic
Journal, 1966, 4(3), pp. 221-36.

Kravis, Irving B.; Heston, Alan and Summers,
Robert. World product and income: Interna-
tional comparisons of real gross product.
Baltimore, MD: Johns Hopkins University
Press, 1982.

Krueger, Anne O. “The Political Economy of the
Rent-Seeking Society.” American Economic
Review, June 1974, 64(3), pp. 291-303.

Kydland, Finn E. Decentralized macroeconomic
planning, Ch. 5. Ph.D. dissertation, Carnegie
Mellon University, 1973.

. “A Dynamic Dominant Firm Model of
Industry Structure.” Scandinavian Journal of
Economics, 1979, 81(3), pp. 355-66.

Laitner, John. “Monopoly and Long-Run Capi-
tal Accumulation.” Bell Journal of Econom-
ics, Spring 1982, 13(1), pp. 143-57.

Lorch, Klaus. “The Private Transaction and Its
Longer-Term Effects: A Case Study of the
Textile Industry in Bangladesh.” Unpub-
lished manuscript, Center for Business and
Government, Kennedy School of Govern-
ment, Harvard University, 1988.

Mankiw, N. Gregory; Romer, David and Weil,
David N. “A Contribution to the Empirics
of Economic Growth.” Quarterly Journal
of Economics, May 1992, 107(2), pp. 407-
37.

Marsden, Keith and Belot, Therese. “Private En-
terprise in Africa: Creating a Better Environ-
ment.” World Bank Discussion Paper No. 17,
1987.




VOL. 89 NO. 5

Murphy, Kevin M.; Shleifer, Andrei and Vishny,
Robert W. “Income Distribution, Market Size,
and Industrialization.” Quarterly Journal of
Economics, August 1989a, 104(3), pp. 537-64.

. “Industrialization and the Big Push.”
Journal of Political Economy, October
1989b, 97(5), pp. 1003-126.

Parente, Stephen L. and Prescott, Edward C.
“Barriers to Technology Adoption and De-
velopment.” Journal of Political Economy,
April 1994, 102(2), pp. 298-321.

Romer, Paul M. “Endogenous Technological
Change.” Journal of Political Economy, Oc-
tober 1990, Pt. 2, 98(5), pp. S71-102.

. “New Goods, Old Theory, and the
Welfare Costs of Trade Restrictions.” Jour-
nal of Development Economics, February
1994, 43(1), pp. 5-38.

Schmalensee, Richard. “Entry Deterrence in the
Ready-to-Eat Breakfast Cereal Industry.”

PARENTE AND PRESCOTT: MONOPOLY RIGHTS 1233

Bell Journal of Economics, Autumn 1978,

9(2), pp- 305-27.

. “Economies of Scale and Barriers to
Entry.” Journal of Political Economy, De-
cember 1981, 89(6), pp. 1228-38.

Smith, Adam. An inquiry into the nature and
causes of the wealth of nations. New York:
Modern Library, 1937.

Spence, Michael. “Product Selection, Fixed
Costs, and Monopolistic Competition.” Re-
view of Economic Studies, June 1976, 43(2),
pp- 217-35.

. “Entry, Capacity, Investment and Oli-
gopolistic Pricing.” Bell Journal of Econom-
ics, Autumn 1977, 8(2), pp. 534-44.

Wolcott, Susan. “The Perils of Lifetime Employ-
ment Systems: Productivity Advance in the
Indian and Japanese Textile Industries,
1920-1938.” Journal of Economic History,
June 1994, 54(2), pp. 307-24.




